anything previously published in that, in addition to obtaining images of the trails with the aid of intensified CCD cameras, they were also able to track the trails by means of a sodium lidar. By means of such measurements they were able to show that the Chapman [1939] mechanism, generally accepted as responsible for the night airglow in the NaD lines, and suggested by Chapman [1956] as a candidate for long-lived meteor trail glow, would not be strong enough to explain the total light intensity seen by a wide-band CCD camera. In this they confirm the earlier work of Baggaley [1975] . The purpose of the •resent paper is to report the observation of a long-lived meteor trail at 4 different wavelengths in the visible and near infrared. Although these new observations do not enable us to identify the mechanism involved, they do allow us to reevaluate one of the mechanisms suggested in earlier work. Note that the NIR sequence shows the normal OH airglow emission modulated by a gravity wave propagating towards the SW. In Figure 3 we show 2 images taken through the 630 nm filter. The first image, taken about one and a half minutes The fact that we saw much the strongest images through the NIR filter suggests that the main emission was from the OH bands. On the otl]er hand, if this is the case the images seen at 557.7, 630.0 and 572.5 nm are unexpectedly strong.
The P branch of the Oil (7-1) band contains lines which fall within the pass-band of the 557.7 nm filter, the 630 nm filter should pass lines from the OH (9-3) P branch, and lines corresponding to rotational levels greater than 6 in the P branch of the OH (7-1) band would pass the 572.5 nm background filter. In the night airglow, all these components of the Ott emission are extremely weak and usually undetectable. Excitation in the meteor trail could well be different to that responsible the airglow, st) the fact that emissions were seen at the "non- Another possibility that wouid explain the much stronger trail seen through the wide-band NIR filter is that the main emission is a continuum. To investigate this possibility we have made a rough calculation of the expected 865.5 nrn signal, asstuning a uniform spectral intensity over the observed Meinel bands and taking into account the different bandwidths and exposure times. Since the sensitivity of the CCD device does not vary greatly over the wavelength range involved we have neglected this factor. The result is shown in Figure 4 as a simulated trail. It is clear that the observed 865.5 nm signal is less than that which would be seen in the case of a uniform continuum, indicating at the very least that the assumption of constant spectral intensity is not valid, and thus providing evidence against the continuum possibility.
An interesting feature of the trails seen by other workers is the bright edge and dark interior (see for example, Plate 1 of Kelley eta!., 2000) . Our images have insufficient spatial resolution to show this effect -the trails are only a few pixels wide. Kelley et al. [2000] suggested that the effect could occur if the glow is from Na excited by the Chapman mechanism and ozone is depleted ip.s'!de the trail, and Zinn et al. [1999] suggested that the ozone could be destroyed by photolysis during the initial fireball stage of the trail. It seems to us that these speculations are unnecessarily restrictive. Any process involving reactions between meteoric material and atmospheric constituents, most probably odd oxygen or hydrogen, could lead to this effect. The atmospheric constituents would be highly depleted inside the meteor trail, and their replenishment would occur via molecular diffusion. This would inevitable lead to the glow-producing reactions occurring only on the boundaries of the trail. Thus the observation of a dark interior to the trail makes it ahnost certain that the long-duration glow is produced by reactions between meteoric Inaterial and atmospheric constituents, rather than by a process which involves only the meteor material.
A final point of interest is the diffuse emission visible in the first 630 nm image taken about 90 seconds after the initial fireball. This emission region is wider than the trail seen in any of the other images, and must thus exceed the boundaries of the region in which meteor ablation products are deposited. This could be a remnant of the i,fitial fireball, but we might also speculate that the glow results from the recombination of atmospheric constituents dissociated by the initial intense UV radiation from the fireball.
